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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 03 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

Responsive to communication(s) filed on 30 December 2005 . 
2a)E3 This action is FINAL 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1 935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) £3 Claim(s) 9 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 9 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 
Response to Arguments 

1) Applicant's arguments with respect to claim 9, 10 have been considered but are moot 
in view of the new ground(s) of rejection as explained below. 

Applicant has amended claim 9 for which new references Yuzurihara et al (US Patent 
No. 6,21 1 ,749), Collins et al (US Patent No. 5,065,1 18) and Ni et al (US PGPUB No. 
2002/0139477) have been found which when combined with Mizuno et al read on the 
amended claim 9 limitations. Accordingly claim 9 has been rejected under 35 USC 103 
(a) as being unpatentable over Mizuno et al in view of Yuzurihara et al, Collins et al and 
Ni et al as explained below. 

Claim Objections 

2) Listing of Claims shows Claims 1-8, that were earlier restricted "(Original)". These 
should be shown as "(Cancelled)". 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were 

made absent any evidence to the contrary. Applicant is advised of the obligation under 
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37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mizuno et al 
(JP 09115851A) in view of Yuzurihara etal (US Patent No. 6,211,749), Collins etal 
(US Patent No. 5,065,118) and Ni et al (US PGPUB No. 2002/0139477). 

Mizuno et al teach a plasma apparatus comprising: 
a vacuum chamber 10; 

a gas supplying apparatus 14 for supplying a gas into said vacuum chamber; 

an evacuating apparatus 13 for evacuating said vacuum chamber; 

a regulating of said vacuum chamber into a valve for controlling the pressure 

of said vacuum chamber into a predetermined value (the apparatus has pressure 

regulating means as per Paragraphs 0063, 0065, 0070); 

a sample electrode 1 1 for placing a sample in said vacuum chamber; 

a plasma generating apparatus 15; 

a high frequency power supply 19 for supplying a high frequency electric 
power to sample electrode (Paragraphs 0059, 0065); 

a high frequency power supply (2.45 GHz) for supplying a high frequency electric power 
to said plasma generating apparatus via a matching circuit for plasma generation 
apparatus (Paragraph 0064, not shown in the Drawing). 

Mizuno et al do not teach a matching circuit comprising toroidal cores serving as two 
variable impedance elements which have no mechanically moving section and which 
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are arranged in parallel while one of the variable impedance elements is earthed and 
the other of the variable impedance elements is connected to the plasma generating 
apparatus via a condenser with gradual impedance change accomplished by changing 
gradually at least one of the control parameters of gas species, gas flow rate, pressure, 
and high frequency electric power in I to 5 seconds while maintaining the generation of 
plasma. 

Yuzurihara et al teach an apparatus (Figures 1, 3, 6A) that includes an impedance 
matching network for semiconductor manufacturing apparatus comprising of: 
toroidal cores 94, 95 serving as two variable impedance elements that have no 
mechanically moving section (Column 8, lines 30-50) and which are arranged in parallel 
(with, respect to terminals T1 , T2) and where change in inductance is accomplished due 
to change in control current that flows in control winding 2 (Figure 1) due to standing 
wave measurements of the reflected waves coming back from the load (plasma 
generator). Yuzurihara et al also teach that in this apparatus impedance change is 
accomplished faster (gradual) compared to conventional matching circuits. 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use matching circuit with toroidal cores as taught by Yuzurihara et al in the 
apparatus of Mizuno et al to enable change impedance fast enough to match with the 
impedance change in the plasma chamber (Column 2, lines 20-40). 
Mizuno et al in view of Yuzurihara et al do not teach matching circuit for the plasma 
generating apparatus having one of the variable impedance elements earthed and the 
other of the variable impedance elements connected to the plasma generating 
apparatus via a condenser, with gradual impedance change accomplished by changing 
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gradually at least one of the control parameters of gas species, gas flow rate, pressure, 
and high frequency electric power in I to 5 seconds while maintaining the generation of 
plasma. 

Collins et al teach a plasma apparatus (Figure 2) that includes a matching circuit which 
comprises inductance elements 10, 11 and 8, 9 (these include toroidal cores) and 
where inductance element 8, 9 is connected to plasma chamber 7 through a condenser 
6 (Column 4, line 35 to Column 5, line 20). The other variable impedance element could 
be connected to ground depending upon circuit configuration like providing a return 
path. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a condenser between one element of impedance matching element 
and the plasma chamber as taught by Collins et al in the apparatus of Mizuno et al in 
view of Yuzurihara et al to enable isolate a dc voltage component on plasma electrode 
from the matching network (Column 4, lines 40-45). 
Mizuno et al in view of Yuzurihara et al and Collins et al do not teach gradual 
impedance change accomplished by changing gradually at least one of the control 
parameters of gas species, gas flow rate, pressure and high frequency electric power in 
I to 5 seconds while maintaining the generation of plasma. 

Ni et al teach a plasma processing apparatus (Figure 1) wherein circuit 12 that includes 
matching circuit 108 supplies power to plasma excitation coil 48 and a controller 
arrangement 16 includes microprocessor based program stored in memory for all 
process recipes and the controller controls all the sub-systems including gas 
flow/pressure and power circuit 12 etc on a closed loop basis. Ni et al also teach that 
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amount of power supplied to plasma electrode (includes change of impedance) can be 
changed gradually as a function of time (would include 1-5 seconds) by means of a 
special program function that can be stored in the memory (Paragraphs 0026, 0029, 
0033, 0035, 0043, 0044). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to gradual change of impedance as taught by Ni et al the process chamber as 
taught by Nishikawa et a in the apparatus of Mizuno et al in view of Yuzurihara et al and 
Collins et al to achieve gradual change in shape of material in the processed workpiece 
(Paragraph 0016). 

Conclusion 

Collins etal (US Patent No. 5,574,410) teach impedance matching circuits (Figures 3, 
4) where shunt circuits comprise variable inductances in parallel with fixed capacitance 
for configurations where load impedance is referred to ground or the same is floating, 
and where one end of both inductor and capacitor can be connected to ground (Column 
4, line 30 to Column 5, line 30). 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 
A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rakesh K. Dhingra whose telephone number is (571)- 

272- 5959. The examiner can normally be reached on 8:30 -6:00 (Monday - Friday). 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the Patent . 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBG) at 866-217-9197 (toll-free). 
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Supervisory Patent Examiner 
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